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The purpose of this module is to teach solution of proportions, concepts

and theorems of triangle sinilayity, solution4of the Pythagorean Theorem,
Oa

solution of isoceles right triangles, and concepts involving !ireptile" figures
,

as well,as pentominoes. Areas:reviewed briefly include ratio anl proportion,

,size tranNormations and a review of terminology covered in previous sections.

These purposes are accomplished by the use of detailed 'exanples, narrative

explanations as well ad drawings,

,..The Student entering.this mCaules should possess a good understanding of

traLformations as well as its related terminology.

The sections covered in this nodule are:

1. Proportions

2. Triangle similarity

3. Triangle similarity theorem

4. PYthagorean Theorem

5. Special Triangles

6. Similarity projects

Objectives

rSee objectives listed on next pageost

Npdule Usage

This modulffis to be uped:as a reinforcement of-classroom discussions.

It should also provide the student with an adequate number of exercises

to'insure umderstanding orthe stated objectives.

7.
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Objectives
4

TRIANGLi SMLARIn

,

1. Given a proportion the.students will be able to identify,

'algebraically manipulate, and solve the proportion for an

:unknoW.quantit

2. Given two similar polygona:the student.will be able to formulate

a correct proportion involving the two figures.
.

3. Given g right triangle the.student will be able.to solve proportions

which relate ihe altitude to the hypokeftuse of the right triangle.

4. Given a right triangle the student will be able.to find the third

side of the rigbt triangle when given the lengths of the othertwo

sides.

Given a special Tight triangle the student will be able to identify

. the special right triangle and find the lengths of two sides

when giveA the length of the third side,

'1

s.

4
TO-2
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Pretest

Posttest

. .

4.

Since successful contletion of this nodide depends heavily

upon'a good understandidg of the information coVered

previous modUle on transformations the posttest for that

module may:be used'.as a pretest for this module. Students

who were unsuccessful on the transformation postte;t will

have difficulty.compieting this module. .These students should

be referred to material within the.transformation nodule

to correct their'deficiencies prior to attempting the work

contained in this module.

The posttest should be an accurate cileck to see if the student
.

is able to succeed in accomplishing the objectives ofI the

module.

6

14

TG.3
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AnsWers to set .1y1

3

5

4. Y

5. 3 and 5

6. ,xarity
7.. x, a and b

8. geomqtric. mean.

9. OB = OA
OB,' QA/

10. true if x 8

11.4 true only if a = o

12. true .only if y -= 1 or - 1

p.

xi -4 19/4

24. a

25. m 7,

x =

, = 4, 'B' C' = 13 VI..

0:D' A'D' = 6 2/3

2 . k = 5/2:° y = 37.5

8

13.- true only if 'x = 2
4

14. true only if I ABI = B'I arid AB A 0

15. always true

16. 6

1?. 10

18:

19.1 a = 9

20. b = -18

21. x = 10

22. " t =

A

'to

7

-

.

.

4

:., 4 ,
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4.

Answers to .trcise Set J..

r

4

Aproduct prciparty----(a)
,

C. T, addittion Property (e)

f. T, product property (a)

g. V, inversion_property (c)

T, inveraion property .(c) and denominator

addition property (d)

30. a.

x b

b. a = x

c. b =
x a'

b = x
y. a

e. x = b

a

f. x =
3r.

_y_ =
a

b
x-

h. j=a
x

b d = c . .b d

ad=bc
---)ad=bb

d

cd cd
. b

d

jad=b'c
a c a c

b

a

b 44

I

74U of DML



Answers to Exercise Set 1, cont.

31. continued.

d. a = c =) a + b c + d
b b d d

L-L12 c + d

+c = b +d
' d

a + c .=
. b + d

a + c =, a
b d b

32. a. ad=bc a d . 1 = b e . 1
b d b d

8. C

b. a = bc
a = c

a c = b d

c . 1 = b d . 1
b c b c

a = d

fra- 6



d. a + b c + d a + b

d

I.

=) a + 1 = c + 1
. d

c

b d

e . a + c a > . 411 c

ETT.71 b b + d d

33 Proofs vary

-
Proofs vary

416

s.

z.

> a + c . + d
c d

a b
c d

=)'.& t=
b

TG- 7

Si

A
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Anslers to Exercises Set 2.

CE = 6

2. FJ = 28

3. T

4. T

5. T

'6., T

q. PiT =414.4

8.' MV = 6

9. 147 = 8

10. MT =,5-

.11. TU = 8

12. TU = 18

13. ST = 2, TU = 12

14. ST = 4, TU = 16

15. CD = 2.25, DE = 1.92

--- 20, AB = 10

17. = OA and a OD
OD OB OB OE

= OD
OD OE

21. I - 80'
II - 160'

III 120'

22. . A. ,Yes, transitive property ot

B = 8
GIi 15

B. 1. ,3/2
4 2. 5/4

3. 1/1
4. 15/8

23 . a

.18., BC = 3,

19. , W 10 11/16 , Yes
1 19

4
4

20. 2L,-.L1 , 12 0 x = 7
3x-49. ?v.-

PI()
TG- 8

4Q S

L.R

1271:4<:-47S

1-5-114-4T-Tz
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4 C L4

c AB

AC' <---?
tig

c 0\
Z.- B d13 .

D AT)

ft

Answers to Ipc.ercise 8et 3

Ll142 and
'2 2:- L- 3 _and

Z 1 E

ks
therefore

i"3.0-w, AC = AE

E

or

3. which implies

AC = AB .

CD ED CD ED

2. x = x= 215- x = 4
y = 2

,3.
y 8 y = 2(2-1,7

= 4 = 44= 21
"..

,

x = 6. x ---- 12 x = 8
Y 4r5

8`f7
y 15
z= 20

y =
416

e

TG--- 9

st.



I,
8: x = 6 9, x = x + 2-6- x+5 x+2

x2 + 5 x 7 36 .--- 0 , x2 - 4 x + 4 0(x .+ 9) (x 4) = 0... . (x - 2)7- = 0
x = -9 or 2.L...,=: ...4. x = 2

10. a. 403 C S D T
IND C S B R

b .

c.
x ci+p

ci . R.:La p =
x -gr y -gr

+ = p + q
-x y 4r.

1 + 1
x y

/

1

.0

y
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q.

4
Answers to Exercise Set 3

11. Consider the correspondence

6 ACB44464DC

AP 7. .49
AC AD',

12. 10 x
15 30-x

300 - 10x = 15 x
, 25x = 300

x ----- 12

13. ,)

I.

4x = 48
x -= 12

*14. See .part d. of #1Q.

4

By Ak 1 ACB-1-4ADC .

TO-11
1 3

4
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Answers to Dcercise Set 4 .

2 2 2a + 15 = 17

2a + 225 = 289

a2=
64

a = 8

4 4c2
2

+ 52

x2 = 50

X

7. h2 = 102
2h. + 36 ---'100
2h. = 64

8

9a. hyp 6 r3-
#e

90. hyp 2tfr,
3

2. 62 82 e2

c2 = 36 1-'64.

2c = 100

c.7 10

3r2 + 12 = 22

Y=

8: 902 + 902.= d2

d2 = 901r= 126.90

distance saved.=

180 - 126.9 = 53.1.

9b . = 12'

TG-,12
) ,

b2 + 122 = 132

2b, + 144 = 169'
2#b = 25

b = 5

6.

2
45^ = A- 4

ifr = vr

9.. let the hypotenuse
2x
Op leg =

-
42nd leg = y,

then x2 + y2 =

Y-2.= 3x2

x = = 2y07
3 I. 3

9c. hyp. 166"

7.4 U of NC



10. a. h132 '+ AD + BE2

2 22

ED
2-
= 9

ED = 3

c. ED
2
= 3

2 + 42 + 12
2

= 9v+ 16 144

.2
ED 169

ED = 13

U. a. EB2 ED2 - (AD2 +

2
,= 102 (

52)

2
= 50

EB

c.
EB2 62 (42 3-2)

36, - (16 + 9 )

EB
2
= 11

EB 413.-

2
12. x

/

+ 152 = 252

x + 225 = 625

x 400

x
1

= 20

b.
2ED =

=

ED
2
=

2
11

121

225

2
+ 10

+ 100

+ 2

+ 4

ED = 15

4

b. EB2 = 172 -,(22 + 112)

, = 289 - ( 4 + 121)

EB2 = 144

EB = 12

2x + 152 = 17

x4-4+ 225 = 289

x = 64

x 8

a

4



Of*

17)2 x2 18)2

2 2X2 + 34,X t 289 + X = X + 36 X -+ 324

X2 - 2 x 35 0

(x 7) (x 5).= 0

x.7 or x = -5
x 7

14, 82 + 172

2

y2 = 225

Y = 15

15. 104F

.16.

17. No

18, Yes

19. No

20. Yes

1

8)2 152 r...252

x -+ 16x + 64 + 225 625

'2
ix + 16 x 336 = 0

(x - 12) (x + 28) = 0

x.= 12 x = - 28

x = 12

,

T4-1 4

It

,

r

© 74 U o DML
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Aneweve to Exercise Set 5

ii
1. 2 VI. cm

2. 11-2-. lit

3,. cm

4 2 cm

.5. hyp...7-8- ft
leg = 4r3- ft

6. hyp 21.5- cm Z
leg = 21 V3 cm

2
*

7. hyp - 2y
leg = y [3

hyp 2 r3-
leg =. 3

9. 6 /13

10. 6 V2

ll. AB = 6 N.

12. BC = 61/

13. AD-= 61-27

14. CD = 12

15. BE = 4

AE
EC = 4V 3

16. x
3

17., MP = 3 fri- 3
PR = 3 2
PQ = 3

A

18. MR = 20

,dt

4 .

pais

rwal.

a

I *

IA I

I

r

I.
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'1

than imilarit AdicaUons
.

ProyOrtiops: 4.

'When one number.x ip. ivided by another number y (y 0 ) the

quotienfx is called the ratio of x to y.

°Clearly the ratio 6 equals the ratio 2. Such a statement about the
7 I

equality qf two ra ios is called,a propokion.

The equations bel w are proportions.
. .

Consider a size tr

'C'
x 4 = 2

9 5

sformation with center 0 and a scale factor 4.

7

18
TS-1

74tof DML.
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) 4Th;,ratio of the length of a line segment to'the length .of its image

ip 1 to 4, the scale factor of its size transformation.

That is;
b go

A = = AG =
AIBI B'C' A' C' 4'

VBecause certain procedures are used ofteivin solving proportions, special

names are used for the terms in a proportion.

In the proportion

a, b, c, d are the first, second, thrid, and fourth terms respectively.

IA and d are'Called the extremes; b and c are called the means.

Multiplying both sides of the proportion above by bd gives ad = 130.

Since a and.d are the extremes while b and 'd are the means, we make the

folloAng statement concerning-proportions: "In a proportion, the

product of the means equals the product of the extremes."I "

Example:, Solve for y in y + 3,
5 4

Solution: By the means - extremes property

LAI = h=? 4 (Y'+ 3) = 5Y
5 4

=> 4y. + 12 = 5y \

12 =,y

.

If the means of a proportion are identical as in: a = x.

Then x is a geometric mean or'mean proportional of-
a and b.

4

I

(

U of pm



Let S (ABCD) = DC = = AB, A'B' ='4,.
4D.K

What is the length of AB and the magnitlide or scare factor K of 5?

6olution:

1 AB = gg
- A'B' .B'C'

the 'given lengbhs
1

, substituting

Since B'C' = AB this becomes,

AB
4 /AB

(AB)2 36
or

AB =

= 2
4 BIC1 .

4

"therefore, K.= AB =
eV' W

L.

7

e

.7573

0

Itz<3.

9.

'74 U of DMI.
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Exercises Set. I

Given the roportion x
. 4 3

-he follo ng:

OP
1. first term

2. seebnd term

3. third term

4. fourth term

ans

6. extremes

7: If a =

I.- ;

, name ,

is

6

a mean proportional o, and4

Another name for mean p oportional is

9. Under a size transfo

.

tion S(A) = A' epd S(B) = B'. The center'

is 0: Name a proport sn involving lengths of segments in this.

0

figure.

TS-4
© U of DK



.

In prohlern 1012
.

which proportions are always true? Assumedenominators a/4e not zero..
. 0

.
.

1 ..

2

IAN 414. 2 = 2

a + 1. 1 .

12.

V. .

In pr-ablems 16-18

give a mean proportival of each pair OfThumbers.

AID1
A'BI .AB

k.

12 = 16

9 12

16. 4 and 9

17._ 5 and 20.

1W; 25 and. 2

In probleMs

solve each pftportion for the unknown term.

-

19. a

. 1.7

A

24. a+ 1 a- 1
, 2

25. -4;

m-3 2+-m

9

21. '2 ----.. x' 26. 1 x - 2
DC 50 3 .

2 . t + 3 =

23. xy - 2

3

J

A

,40
74 U of DMI.



27. S ls a size transformation of magnitude 4/3. Sp (ABCD) A'BiC'D'.

If AB = 3, BC = 10 CD '= 8 and AD = 5, find the iengths of the sides

of A'B'C'D'.'

A

28. 'M is a size tran formatilon of triang1efxy4v such. that M (IXYZ) =PsK

. If X'Y = 10, r-33' = 15, Xt= 20, and EC =..25 find

K, y a and. X'Z' .

If

4

.

'74 U DI4



..4

.AdditIonal properties'of a proportion are useful in computations involving

similar figures.

Each of the statements below is true if a =

. ad= b (product property)

b. a = b (equivalent - alternation property)
c a

c. b d (inversion property)
7t4

d. a + b = c + d '(denominator addition property)
,b

e . a + c
b + d

addition property)

2 . If and waie positive numbers and X==45- then which
0

'Y w
of the following equations are true? Which property does each true

Statement illustrate?

b. xw = y -rr

c. x1;4- =
+ w

d. x -far
y

e . x + w x
y +

TS-7 1-

f. xw

13. it

--Mr X

y = w
x-Fy -sr w

t

y + w = x + -e-
x

X ,=

4.

,..4444

4, 74 U1ofDML



3 . Startin ab xy, write proportion lipose left member

a. a
x

sl;

1),

a

31. Verify the if port443 of the five

stated previously. c\

3 . Verify the.t1on1yif1iportion of the five properties of a proportion."

That is, beginning,with each of the following egliations derive

d b

.0
properties of a proportion

the.proportion 'a c'.
. . 13 't a

a. a d =

c.

0.. a + c = a
b + d b

Optional:

33. Given: .= and:a,

b. b

d. a+b = c+d

c and d are positive.
,

Show that:

a. If a > c, then b d

b. a = c iff b d

c. If a < c, then b 4. d

d. If a 4 b then c d

34. Show: If a

=

c , then
a

I.

,2

TS-8

S.

b. a + 2b c 1- 2 d77 d

'74 U of DML



?f,

Ansi er a sizeltransfprmation S with centar X and a magnitude

(scale factor) equal to IT with PQ 4 YZ

XY

Pk

. In thd. ab ve

1

;:select the two rat49s.

e .

S

XY

AXPQ) =Ariz

.fire corresponding segments are proportional.

XP, Q P

XP X Q

1

r'he be(weenness property and substitution property yields:
. .

+ PY + and
XP XQ

. 0

7CP + = .22 +
XP XF' XQ X Q

gi

TS-9

.10

911.

0 '74 U of CUL:
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Subtract 1 from both members of ;the equatron.
t.=

or

XQ

JiL.
PY Q-3- (iersion 'próperty)'

In short,.. if in the figuremll n, then a = c

b d

Example 1. Given: B D, lengths as shown.

Find: C F and C

. AL =
BEj CF 30 CF

Solving, 40 (CF) = 1500

CF = 37.5

Also, = Q 50 =
AC CD 87.5 CD.

Staving, 50 (CD) ($7.5) (30)

CD 52.5



r A

The proceeding. st'atement Concerning a line parallel to a side of a
0

triangle 'and intersecting the other.two sides may Ws generalized to

rorm the following.

('

If 6 Um lin, then

RTU

Exercises Sett 2

1. 116i, find g.

fiti, find FJ.

(

el Ex, 1

8 G 24

TS-3J.

Ex. 2

'74 U of DML
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,"Given LMll NO, apswer questions 3-6 tel1ing whether or not each statement is true.

Air 3 4. 121
KN KO LN MO

5 IS2
LN MO

6 . Lm

KN NO

Given: 114 QP

7, If QM = 10, MV = 6, P; 7 9, find PV.

8. If PQ = 12, MT = 8, QM 3, find,MV.

.9. If PT = 6, PQ = 26, MT.= 15r find PV.

10. If TV = 5, PT = 1, PQ = 6, find MT.

6 \
aiven 1 m /in

11. If PQ = 5, QR 10, ST = 4., find TU.

12. If. PQ .1 5 PR = 20, ST = 6, find TU.

13. If PQ cut 15, SU .3 12, find ST and T4b

14.. If PR = 25 = 15, 8U = 20, find ST and TU.

n-12 29

Ex. 3-'6

7-10

'74 U of DML



Given: S
0,

LIACD) =ABM.

-1. If OA = 4, AB = 3) .6c = 3, find CD and Di.

16. ,If OA = 10, AC = 7, ED = 14, find the lengths of

as many other segments as you can.

17. Show that OD is a mean proportional of OC and OE.

18. Given: Trapezoid ACDF withi0106)55.

AB 2, AF = 8, BE.= 12 CD = 20. Fitd BC

s

T3-13

t

0

74" U of DMI,



$0
1,19: Given: rilfr 8, segments as indicated..

One person'suggested the following proportion
e

to find.w.

=
9 w

Propose a more convenient proportion.

Do.you get the same result?;

20. ITE/IrB with CD = x - 3, DA = 3x 19, CE = 4$ and EB = x -

C
Find value (s) of x.

A B
21. Three lotsextend from Packard Street to State Street as shown. The

side boundaries'of each lot make .right angles with State Street. The

total frontage onl'ackard Street is 360' Find,the frontage of each

lot on Packard Street.
. 4

State Street

TS-14 74 U of DML



4DEF pzi
Gil

a: Is 6A]llt "-AGM? Why? What is the value of AB?
GH

b. For each of the following, tell why it is true and

find the.ratio of a side of pc) arst triangle to

the corresponding side of the second triangle.

1. A Du A ABC
. 11 GHIC DEF

34L DEF DEF
4. 6 ABC

J;

23. Assume that the wrrespondences indicated below are klmilmiities.

State whith angles must be congruentand whiciv-sides must be
0

proportional.

.T

. PQR <-4 TSR

41

b. ABO <---? ADE

TS-15

c . ACD<---?CBD

© 74UofDML



Triangle Similarity Theorems .

Suppose that you would like to divide a line segment i o two.segments

which have.a ratio of two to three. There exists.a standard construction

procedure for doing this. But, we now show a slightly different algorithm.

Given: gra.gent AB. Dividt Ab into two segments which have a

ratio of 2 to 3.

. Solution:

1. With A as a center,

construct an arc of two.

. units as shown.

2. Use B as a center,

v.

construct an arc of 3 units-which

will intersect the previous arc.

the point of intersection P.

Draw 5 and

4. Bisect P. Label the point where the

angle bisector intersects AB, Y.

5. AY and YB are the two segments.

Label

0.

TS-16

/*

6

VIM

4

0 '74 lit of DMI.



This p ocedure may be gatralized.as follows:

Given: Segment x, y. 'Divide x y intc two segments

which have the ratio of a: b,

b units

a4.

Construct arcs of length and length b. Draw XP and YP. Bisect

'angle P. Xe and -Fr Y are t e two segments.

Geometrically, this property ma be stated as follows:

"The bisectgr of an angl of a triangle divides the opposite

side into segments wopo ional to the adjacent aides."

0

0. '74 U of DAIL

6



1.

Consider a right triangle ABC with the altitude 6. mu

altitude eparates the triangle into two triangles which are

simdlar to each other and to the origlnal triangle.

'h

.In this figurelA6C is the original right triangle 'with the altitude

to the hypotentse CD. Then

. ACD A ABC CBD--

q

. 7..

4
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By peparating.the triangles, congruent angles may be marked.

'74 U of DAIL



EV using the triangle Similarities above, three conclusions may be
_J

maChed im6diately.

I

I. The altitude is the.geometric mean of the segments into which- I -

it separates the hYpotenuse.

.Tn terms of the figure

AD = CD
CD DB

1
II. Eiher leg is the geometric mean of-t,he hypotenuse and tft.segment:

of the 17potenuse adjacent to theieg.-

AD = AC
AC AB

or BD 'AC
AC BC

III. The product of the two legs is equal to the product of the hypotenuse

and the altitude to the hypotenuSe.

AC BC = AB CD

TS-20
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Example 1."

D 4

Given: Right angles as shown;

AD = 4, DB =

Find: CD; CA, and, C13.

Solution:

. AD I
2= CD => (CD) =. AD.DB =)(CD)

CD DB.

> cdpo = AD.Ap -40102
CA AB

2(CB) -DB'AB
CB AB.

I
An alternate method of finding CB is as follows:

oft

(4 x 5) 20 CD = 2Vi
= (4x9)=36=>CA = 6

= x 9) = 45 ;--->CB 3r5.

AC*BC AITCD* 17.--> BC = AB*CD BC =I
AC .

Example 2. Given: Z 1 2q-2

RS = 7, RT = ST

Find: 'dU.and UT,

Solution:

BC

Lei s = S . 5119w since SU, = RS we ha = 1.
UT RV 5

N1/4 5s = 7 (10-s), 5s = 70 - 7s, 12s = 70, s = 5 6

. SU = 5 5/6, UT = 10 SU, UT = 4 116

'74 1,J of D
TS-21



In exercises - 9 find values for x, y, and z.
'

TS-22
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10. RI a ail& FT'

are L'to

a. Name the pairs of

similar triangles

W.4 is .correct?

or

Y q y p+011

c. Which is correct?

= a orp x p+q
. Show that

y

T§-23
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611. Given; 41 '>"1-B. Show that AC is a mean proportional to

AB and AD.

4

Find x anc -

12.

I.

Given: L 11'4,2

x y = 30

TS-24
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14. If we have an electrical'circuit consisting of two wires in

parallel, with resistanceq, R1 and R2, then'the resistance R of"

the circuit is given by,1 =. 1 + 1

RT .R1 R2

.1RT
The following scheme has beenused to find RT, given R1 and R2,

Nummrical scales are marked off on three rays as shown in Figure lon thg

next page. A straight edge is placed so as to pass through Ri and R2

on.the two outer scales- and R is.read off on the thitd scale. Vse

the,scales of the.figure, select values- for. R1 , R2, find,PcfroM

the figure and check yotr result to See.that-the equation is satisfied.

0

T5-25
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Ia 12... vi
1

Fig. 1.

Show. that the method really works; could the same diagram be used

to find R7.in the equation = 1 1

RT R1 R2

et

T5-26
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11

Pythagorean Theorem

0

In. the right triangle.above,

a
2

= p*c an d b2

14.

a2 + b2 = p:4 c + cpc

a
2
+ b2 = (p + q) c

Therefore, a2 + b2 = c
2

This result is probably the most famous theorem'i) all nathematics. \

A.
The first proof of this theorem is attributed to the Pythagoreans

and bears theif name.
A

Pythagorean Theorem: In a right triangle, the souar4 of the hypotenuse

is equal to,the sum of the luaus of its legs.

14
TS-27\ ,



The applications of this theorem are many and varied. Foremost, the

equation a2 + b2 = 'c2 may be useet, find the length of =I side

of a right triangle, given the lengths of the tWo other aides.

Example'l; The legs of a right triangle

are 8 and 15. Find the length

of the hypotenuse.

Solution: 82 + 152 =

64 + 225 = h2

h = /289 = 17

itlxample 2: One leg of a right triangle

is 7, and the hypotenuseda.

10. Find the length of the..

second leg.

Solution: 7
2 + x2 = 10

2

49 + x
2

= 100

x
2

= 51

131- 7.1

-4

T5-28
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'The minverse of the Pythagorean Theorem provides a way of showing

whether or not a triangle is a right triangle.

Converse of the; Pythagorean" Theorem:'

2 2 ---2
. If a triangle has sides with measures a, b, and c and 'a c ,

then.the triangle is a right triangle.

Example 3.' A triangle has sides of lengths 2,3, and 4. Is the

triangle a right triangle?'

Solution: If 22 + 32 = 2
4 _ then thedWill loe a rigilt A .

.1

22 + .32 = 13 and 13 74 42 . Therefore, the

triangle is not a right triangle.

41

,fi$-29

16
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Xerdise Set 4,

4
/

Find title length of the third side of eath right triangle°.

15

2.

4

2

The sides of 4 triangle measure 110, 16, and 12.. Sind the length of the

altitude to the longest Ade.

8. 1How many feet (to the nearest foot) "uld a person save by running from

g Tom 'first to second to thIrd?.first base to third base instead of

The distance between bases.is 90/.

TS -30
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The hypotenuse of a right triangle is twice as long as one,of its

legs. Find the lengthier the hypotenuse if thetther leg is

a. 9 b. 6 4r

10. a ITD, lb j_ BD,. Find'ED when

a. 40B = 21.AD = 2, EB = 1.

b. -.0.= 11; Aa = 101.EB = 2

c. Aa=1110, AD = 4, ED = 12:

4

11. r fi C\_Fogure 1, find EB when

C.

AB = 5, AD = 5, ED =.10,

AB = 1II,ADs= 2; ED J17.

AB = 3, AD 4i 4, ED = 6.

For eadh of the following, 12-16, find x.

Fig.' 1

1.11110.0.17.1101..sealliF.......1

0

16.

4 '74 U of DM).
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tould the numbers given be the lengths of thl three sides of a

right triangle?

17. 3.5, 2,0, 2.5

18.

19. gi7

20. 11, 36, 37

0.

9
T5.32
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Special Triangles

There are-two special types of right triangles that de particularly

useful in later work in mathematics. On? ip an is6ceies right.
.

triangle.- ite other is 4 right triangle inWhich the licutd'anglei

are 300 and 60% 4n.altitude 'Of an equilateral.triangle determines
. 0

two such.triangles.

4 We will consider the right isosceles triangle first. Both legs are

4.

/ )

the same length, say x. Find h.
P

' 2By the Pythagorean relatl.onship, x
2

x
2

= h . So h
2

= 2x or h =

xA(727 So, if the leg of an isosceles right triangle has length x,

the hypotenuse has length'x.1-27 .

3.

TS-3i
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vr

4kABC.,is a right triangle with InZA

A

Now, let AB

ABB' is an

Again, by

(Bc)2

VI

'C be the reflection of ABC over line AC. . Then triangle

equilateral triangle with BB' = 2x and AB = 2x..

the PgLha!orein-relationship

)+
(Ac)2 = (As)

2
or x2 + (AC)2

x2 +

a

(2x)2

(AC)2
2

4x

(AC)
2

= 3x
2

iC = xArT-

I

So, if a right triangle has a 30 arigle and the leg opposite that angle

has length x, the other leg has length 4-5- and the hypotenuse has length

1
2x.

416
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ercise Set 5
e

Fi d the length of t:he'diagonal of,a square with sille lengths given

as:

3. c Ng cm

Nhat are the lengths of the other two sides of a 30-60-90 triangle whose

shortest aide is 'given as:

5. 4 ft. 6. 10.5 cm

Ii
Find the length of the altitude drawn in eath triangle:

10.

Find the len

11. 5 /
//

12. ,4

/ 14. 66

of each segment:

t

TS-3
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16. Find x

.

4

17. If MR = 6, find*NP, PR? and PQ.

18, If PR = 10 find MR.

0 .

T4-36
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AECD is a kite; BC = 8

Find: BE, AB, AE, and EC.. fbi

t.

Ex. 7-18
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V, . Similarity Projects,

A figure is called a "Rap-tile" if copies of the figure fit together

'to form-a larger similar figure. The uraprefers to the fact. that
i

.

i .

'the-figure. "repeatsi " or "replicates" itself in a larger simtlar figure .
. . . .

The "tile" refert; to.t,he fut that if copies of the larger figure are
11

fitted together the sane way and this is.repeated over and over, we
.%

tile the plarie...

For instance four copies of any parallelogram fit together to form a

similar parallelogram.

. 1. Show that four coAdes of the trapezoid below can be, fitted.together

to fOrm a similar:trapezoid.
,



. Show that f4 o6Pies of the l!Sphinxil pentagon beloW can be
,

fitted togethep.to foraCa similar. pentagon.

1200
0

Are there other,figures which are Niep-tilesn?'

each positive inteiger N, consider a right.tAangle with legs.

of:lengths, 1 and'N,t Fit 11,7 + 1, copies ok the right triangle to

form a sistaar triangle,

.The figure beiow shows the case N = 3.
Nr,

011

SITQ 'the' ca-Sdisiror N = 2 ,

11/

3.

T5-38
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Any figure obtained by taking.fiva all the sama size and

fitting thei together along 'complete edges is called a upentominou:

Be:low are seven. pentomihoes.

0

There are twelve different pentotinoes.

Find the othe;, five.

Fit the tWelve.pentominoes together to form:

a. a 5 by 12 'rectangle

h. a 4 by 15 rectangle

c. a 6 by 10 rectangle

.d. two 5 by 6 rectangles



Select one pentomino. Now, At together_.the' remaining pentominoes

togethei' to fru a larger si;alar pontomino to the'pentomino first

sale eted . \ ,

V

8. A 10 ft. pole sand 4115 ft. pole are a certain distance apart. Ropes

are attached from the top\ of' each pole to the base of the other pole.

.The ropes intersect 6 ft. above the ground. What is the distance

between the poles?

TS-10
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